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m3u 

SYNOPSIS 


1,  This  test  v/as  conducted  to  determine  the  fragment  velocity  and 
blast  fragment  damage  produced  by  a  3*2/iy6  hypervelocity  projectile, 
HBX-1  loaded,  statically  detonated  in  the  proximity  of  an  aircraft. 

.f  i\  ti\  C  i  . 

2.  The  hypervelocity  projectiles  detonated  in  the  engine,^  fuselage 
(just  aft  of  the  engine),  and  v/ing  panel  near  the  fuselage  joint  of 
BTD  and  SB2C  aircraft  caused  severe  damage.  The  results  for  the 
five  (5)  rounds  tested  ranged  from  an  immediate  kill  to  a  kill  in 

5  minutes.  The  average  median  fragment  velocity  was  3640  feet  per 
second. 
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INTRODUCTION 


1.  AUTHORITY: 


This  test  was  authorized  by  reference  (a)  and  conducted  under 
Task  Assignment  No,  NPG-Re3b-211-2-53,  reference  (b). 


2.  RBPBRBNCBS: 

a.  .  NOL  Conf  Itr  NP/NOL/Xl-1  (3506)  V'Gr^’BRrdk  Ser  02312 

of  23  October  1952 

b.  BUORD  Conf  Itr  Re3b-RS:mt  NP9  Ser  42220  of  l8  July  1952 

3.  OBJECT  OP  TEST: 

This  test  was  conducted  to  determine  the  fragment  velocity  and  • 
blast  fragment  damage  produced  by  a  3* 2/1^6  hypervelocity  projectile, 
HBX-1  loaded,  statically  detonated  in  the  proximity  of  BTD  and 
SB2C  aircraft. 


4,  PERIOD  OP  TEST: 

a.  Date  Project  Letter 

b.  Date  Necessary  Material  Received 

c.  Date  Commenced  Test 

d.  Date  Test  Completed 


23  October  1952 
30  October  1952 

25  November  1952 

26  November  1952 


PART  C 


DESCRIPTION  OP  ITEM  UNDER  TEST: 

3y2/iy6  hypervelocity  projectiles,  19y25  long,  iy60  maximum 
outside  diameter  with  wall  thickness  varying  from  oyi25  to  oy2. 

All  eight  (8)  projectiles  were  loaded  with  HBX-1  explosive.  The 
total  weight  with  the  modified  Mk  27  nose  fuze  was  5*4-  *  .1  lbs 
and  the  explosive  weight  was  505  grams.  Drawings  of  the  projectile 
assembly  and  body  are  shown  in  Figures  1  and  2, 
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6,  DESCRIPTION  OF  TEST  EQUIPMENT: 

a.  3TD  aircraft  (Rounds  1,  2.  and  3) 

b,  SB2C  aircraft  (Rounds  4  ana  5) 

c*  30’  radius  velocity  arena  (Rounds  6,  7»  and  8) 

7,  PROCEDURE: 

a.  Aircraft  Tests: 

The  5  rounds  tested  versus  aircraft  were  placed  v;ith  their 
center  of  gravity  located  approximately  6  inches  inside  the  skin 
of  the  aircraft, 

b.  Velocity  Tests: 

Each  projectile  was  placed  vertically  in  the  center  of  a 
30  foot  radius  arena  with  its  center  6  feot  above  ground  level  and 
initiated  from  the  top  by  a  special  engineers  blasting  cap.  Frag¬ 
ment  velocities  v;ere  obtained  by  the  usual  high  speed  photographic 
technique.  The  camera  used  was  a  35mm  Fastax,  Fragment  velocities 
obtained  are  the  mean  velocities  over  the  first  thirty  (30)  feet  of 
travel  of  beam  spray  (polar  angle  8o®  «  110°)  fragments. 

8,  RESULTS  AND  DISCUSSION: 

a.  Aircraft  Tests: 

The  3y2/iy6  hypervelocity  projectile  was  very  effective 
against  the  BTD  and  SB2G  aircraft  when  detonated  in  engine,  wing, 
and  fuselage  locations.  The  detailed  damage  data  are  listed  as 
follows: 


(1)  Round  1  versus  BTD  engine,  projectile  entry  at  135 
from  aircraft  nose  (0°)  and  5’  to  rear  of  nose.  The  damage  con¬ 
sisted  of  3  cylinders  broken  up.  4  cylinders  damaged,  exhaust  pipes 
blown  out,  skin  around  engine  blown  off,  oil  lines  cut,  and  cable 
lines  cut.  The  engine,  If  running,  v/ould  have  stopped  within 
five  (5)  minutes  and  would  have  been  on  fire  almost  instantaneously. 
Control  of  the  aircraft  after  the  hit  would  be  questionable,  A 
photograph  of  this  engine  is  shown  in  Figure. 3, 
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(2)  Round  2  versus  BTD  wing  panel,  nose~on  attack  with 
projectile  entry  normal  to  leading  edge,  into  wing  panel  fuel  cell 
about  1  foot  outboard  from  panel  joint  on  fuselage#  The  damage 
consisted  of  opening  up  the  fuel  coll  and  v.dng  panel,  and  tearing 
of  the  forv/ard  spar  in  the  vortical  and  horizontal  plane.  This 
spar  lost  all  of  its  structural  strength  since  the  vertical  tear 
was  complete*  Eight  (8)  fragment  hits  y;ei*e  noted  in  the  cockpit. 

The  panel  joint  to  the  fuselage  was  badly  weakened.  If  this  plane 
had  been  flying  when  hit,  it  would  have  lost  the  wing  panel  and 
caught  fire,  and  the  pilot  ivould  have  been  injured  or  dead.  A 
photograph  of  the  v/ing  panel  is  shown  in  Figure  4, 

(3)  Round  3  versus  BTD  engine,  projectile  entry  at  45*  from 
airplane  nose  (0®)  and  1-1/2  feet  to  the  rear  of  the  propeller.  The 
damage  consisted  of  2  cylinders  broken  up,  1  cylinder  damaged, 

10"  X  5"  hole  in  motor  block,  cable  lines  cut,  and  skin  around  motor 
blov/n  off.  Damage  to  the  operating  aircraft  vas  similar  to  that  for 
Hound  1.  A  photograph  of  this  engine  is  shown  in  Figure  5* 

(4)  Round  4  versus  SB2C  fuselage,  side  on  attack  with  entry 
<'0®  from  aircraft  nose  (0®)  and  3  feet  forward  of  cockpit.  Almost 
all  of  the  instruments  are  in  the  location  selected  for  this  hit. 

The  damage  consisted  of  almost  complete  destruction  of  the  instru¬ 
ments,  cut  cables,  cut  electrical  leads,  fuselage  skin  around 
cockpit  blom  off,  all  cockpit  shielding  blown  off,  and  numerous 
holes  in  the  cockpit  seat.  The  imraediate  result  of  this  type  of 
hit  on  a  SB2C  in  flight  would  be  loss  of  control  and  a  dead  pilot. 
The  chance  of  a  fire  is  not  considered  great.  A  photograph  of  the 
SB2C  fuselage  is  shovm  in  Figure  6. 

(5)  Round  5  versus  SB2C  engine,  projectile  entry  at  90® 
from  aircraft  nose  (0®)  and  3  feet  to  the  rear  of  the  propeller. 

The  damage  consisted  of  skin  around  the  engine  blown  off,  cables 
cut,  exhaust  pipes  blown  off,  and  two  (2)  damaged  cylinder  heads. 
This  plane  if  hit  in  flight  would  probably  have  caught  fire  and 
remained  operable  for  about  5  minutes.  A  photograph  of  this  engine 
is  shown  in  Figure  7. 
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b.  Fragment  Velocity  Tests: 

Detailed  fragment  velocity  data  are  listed  in  Table  I,  The 
results  are  summarized  as  follows: 


PART  D 


COKCLUSIONS 


9*  It  is  concluded  that: 

a.  The  hypervelocity  projectiles  detonated  in  the  engine, 
fuselage  (just  aft  of  the  engine),  and  wing  panel  near  the  fuselage 
joint  of  the  BTD  and  SB2C  aircraft  caused  severe  damage*  The 
results  for  the  five  (5)  rounds  tested  ranged  from  an  immediate 
kill  to  a  kill  in  5  minutes* 

b*  The  projectile  has  an  average  median  fragment  velocity  of 
3640  feet  per  second. 
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b.  Fragment  Velocity  Tests: 

Detailed  fragment  velocity  data  are  listed  in  Table  I,  The 
results  are  summarized  as  follows: 

Hound  No,  Median  Fragment  Velocity  (ft,/sec.) 


6  3610 

7  3620 

^  3680 

3  round  average  3640 


PART  D 
CONCLUSIONS 


9*  It  is  concluded  that: 

a.  The  liypervelocity  projectiles  detonated  in  the  engine, 
fuselage  (just  aft  of  the  engine),  and  wing  panel  near  the  fuselage 
joint  of  the  BTD  and  SB2C  aircraft  caused  severe  damage.  The 
results  for  the  five  (5)  rounds  tested  ranged  from  an  immediate 
kill  to  a  kill  in  5  minutes, 

b.  The  projectile  has  an  average  median  fragment  velocity  of 
3640  feet  per  second. 
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V.  PHILIPCHOK,  Firing  Director 
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This  report  was  reviewed  by: 

R.  II.  LYDDANE,  Director  of  Research 

Terminal  Ballistics  Department 
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FRAGMENT  VELOCITY  DATA 


30  Pte  Radius  Arena  Date  Fired:  11/26/52 

35mm  Fastax  Camera  3150  Frames  per  sec, 

Hd,  6  3y2/iy6  Il3^pervelocity  Proj,  Filler:  HBX-1 

Total  T7elght:  5.4  lbs.  Filler  Weight:  505  gms. 


Frame  in  Which 
_Hl,t  Occurred 

No.  Fragments 

VfeAppity,  (f/a). 

22 

3 

4300 

23 

7 

4110 

24 

4 

3940 

25 

10 

3780 

26 

4 

3630 

27 

6 

3500 

28 

9 

3380 

29 

8 

3260 

30 

5 

3150 

31 

1 

3050 

32 

2 

2950 

34 

2 

2780 

Median 

Average 
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Tj^LE  I  (Continued) 


30  Ft*  Radius  Arena 

Date  Fired: 

11/26/52 

35nini  Fastax  Camera 

3100  Frames 

par  sec. 

Rd*  8  3*2/iy6  Hypervelocity  Proj* 

Filler:  HBX-1 

Total  v/eight;  5,4  lbs. 

Filler  Weight:  5o5  gms. 

Frame  in  \^iich 

Hit  Occurred 

No.  Fragments 

Velocity  (f/s^ 

21 

3 

4430 

22 

8 

4230 

23 

7 

4040 

24 

8 

3880 

25 

6 

3720 

26 

10 

3?80 

27 

5 

3440 

28 

7 

3320 

29 

6 

3210 

30 

5 

3100 

31 

4 

a 

3000 

33 

2 

2820 

Median 

3680 

Average 

3630 
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